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Abstract 



PROBLEM TO BE SOLVED: To provide a structure of a liquid crystal display panel and a method of 
producing the panel in which degradation in the display quality such as display irregularity caused by 
inhomogeneity of a liquid crystal layer is prevented in the entire region of the display screen at any 
temperature in the use temperature range when the display screen of the liquid crystal display panel is 
tilted from the horizontal position, and in which good display quality can be kept alltimes. 
SOLUTION: In the liquid crystal panel produced by laminating transparent glass substrates 1, 2 with a 
columnar resin spacer 4 interposed and applying a sealing material 3 around the substrates by printing 
to join the substrates, the columnar resin spacer 4 is elastically deformed in the compressive direction to 
have assembling stress (initial stress) and accumulates elastic energy. The elastic deformation of the 
columnar resin spacer 4 is controlled to such a degree that the columnar resin spacer 4 in the position 
where the gap is maximum when the display screen of the liquid crystal display panel is tilted from the 
horizontal position at the highest temperature in the use temperature range of the liquid crystal display 
panel is compressed by the substrates and elastically compressed and deformed in the perpendicular 
direction to the substrate. 
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JB*£«kfc£3fc:MS. vvffiti/Cfc. 01 (b) 
MHatJWbWt t T L£ -3 %£*<0V^fc #i £>fi4 . a 

< v >-js±&«§ji t ^ 1 1 v ^ f ij ^ mzx^ 
tt. #^^<- 9-*wx^ug-f4ffi«^ti-T3>4 

(f&^&v*-. 

[ 0 0 3 5 ] 0 1 { c ) (3(4, «^<0?g B B B ^yN-^^ 
(Cfc l» ^T & B B B 5 *>'ifii&(3&- fc«)B * *f . ftft 5 **£ 
aic&ofefcS. $ B B B 5(4»«L. 
t mitf9ZXR. 2 <OBIeoiai«*tt*-f 4 . LA* L, 

m&mm 1 o»u&3ijjvt*/wi, aDWHUtew— 9 

4(3ffliJS9] (*M6:*J) £*LT^4<DT\ 8fJiX"<.- 
[00363 01 ( d ) (c(4. 01(c) 0VKm*6tt 

^^^isiw 4 0 gift 4. tyg * ^ 

-f. 5u)£f&^& B B B ^A*7Hc&uT$ B | 5 **£&£& 



4 «3fll»t^^«!BCSn«. fc . ^S**7.fmc$ftT 
V^-401 (c) <0«S8iO«>» »A5^A**3aa^)fi 

mm*? xsfi 1 1 j§an#7 xit 2 k oiaoiai®** 

«2fc<Oia<^iaBfij5«R44. *<0fg£ % fU^Hffi^Tffl 

m^^)vx'hfi\t, attottit*^— 9-4 <o±si§***t 

B®1<0$ B B B SI5^*/W4. 01 ( d ) co^SttiV^T 

tttt^VfBx^— 9-40±3g*^[6lf 
3aR2*»fe«h.r, ffl&JEtfJ (^JE93) (34 4«et^l* < 

$<Jtp^^^4. -eco^m. ISDffi36*SFSBB!S*JBiT* 

[0037101 ( a ) £(4ft#<0$fl!X^— 9" 4 
$ <K*) SrBSSLT«t^TV%S. iWlli 0|i 

4. l/zmSJK(C|SS$il4. 
[0 0 38] mm<7)BB2 

. ^HJtfOHJfi^^® 2 <7)?g B B H ^^ N'^KCO # 0 

2 5r #{i L T IKBJ-T 4 . 0 2 (4#?&Bjj«D5!t60^jg 2 co 
^ B B B S^N^-^Sr^-r«{B&BrM0T'S>oT. #gp<7)^- 
tt. JWft, ^(4I?5S • «*LT»^fct<0T*4. 0 
2(a) (C9%7?XXK1 i:^BB^7X«K2S-fi!iO 
^•tf:4fr^«SSr^L. 02 (b) fc»fi5^afeA 
L. JgsiaAP (0^-tt-T) Srf=fPL^m<7)Smct5 
(t4^ B B B a^N°^;P<50^^©J ^ Lfc. 

[0039] mfccoBM2comii l m?fr**Mi^ *mm 

% 1 <rm%<m$&fcrt*MZft LT , 

i mnamtf? 2 tcaur c 4 h mmiiimstt 
seawc. ^-^»3cos$*>'a*ico«iix^— 9-40 

«§(*, ffi«fflr<oa«<?5«ii^— 9-4coe^oie§ 
4 0S<iS^LTtftv^L. mm<r>w$.<?>mi*'<- 

-9-4 CO a^O© $ t III L^Xf4ffiV ^§ (3 LT tJ # , 

E^oa^o^itx^-- 9-4 coK$ 4 *) m < %h 4 0 

lzmfelXl>&\ -t^hh. 02 (b) IZfR-tio 

2 (cafir(= 4 4 fl(f »**«»r 4 mmz . ^~ 

^WSOK^A^cO^ltx^— 9" 4 DW<IS 
Tfc«iP*, 02 (b) (3*-r4a(3S^'5X»«l 
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[0040] i^-rt'W 3«K3 £±IB<?)<}: 3 CRjgU 

[0041] wpmm20MMB*>**Mi., 

BB 1 «MUM»> , c*jW: O t S t, 

1 bMW#7*£Wl2b<r)mcr>fgm<?>iiZ*:$£ mm 

[ 0 0 4 2 ] *»W(?)a[Aa^'«*;WSr*fiHdR 

urn dato»®3, asitoj&iM. mm<omm5 ) iz 
-ms^m^xumt ixn2.m&hi. M^m 

(CKS LTWSfciWR Lfc« . J&Pb&AP £i£ B B B #5fc£ 

»lftaAP*ttP-*-4. CIfL5r^PXSfcBf 
J?. &Plg«oiKfc^*7U*ME-f SitPiStt. JnE 

spisfc««rft.4«^t**. 
[0043] mmcr>mm3 

#JSfcJ:*. 01(a) X(iH2 (a) fSjcflf 
[0044] S^-^»3fc«*ftAP3WB»t^V^4« 

jMHffcM*, K^gart^Ait. -t<^ffiRauc« 

it. «ftaAPS:?HMfrt<0?BaiC8W. :«we. 
I*i9<z>*2£fc. XSKBrtoEE* t coRjjmzJ: -oxm 
OEASWft & * T'{±?£ B B a£&A-t & CI fc j&*BTttC 



%'^)Uft<r>mgi s co-mv\-mzmiiiZti& . 
)Wffi£k&Anizmw.-t& . -r ct) i: £ , ws^^jpe-t 

tl£h*&m t S i fc fci 0^PW&?g B B B ?iAP^I 
—9-4 £8M!B!SB4>lil«£ LTSHJ*'7X»K 1 

t ? xit 2 1 ^iaw*ws<z>iai«$r* a 3 tzmn 
rni^mm-h. *<o», ap«^^s-g-s. .rcojp 
smunmz tittztettcomm^— 9-4 oem^ 

SWBBMMh @ B Jl#7XgmM/M#7xgi£2 
Wfflff^«WiBSBJfc#*M»-r 4 £ fc fc i 0 , JbJ* 
LfcHl (b) XJ4H2 (b) (c^ LfetiWottAft* 

[0045] mm<DBm4 

M4 <r>m&m*kJ's*/i>cr>w&)fmiZ'z>% ifwt h . utt 
1 wsmj? xmm. 2 & jde lt . >» t*>n*w>« 

i»raiitrt*WBT'^$^4H(r^?s B 3 B aAxg^^T-r 

PbIco d %wmwi. i town smmn&vtnmitzx 
*<-y-4c?)±ffi&x'<7)£.ffi<7)&tf>&mi (JsiT. %aa^ 

JB3 ^ft^Wai?^SMB B B^fi^g4l:^S 0 ^?Sb b bc?) 
* (WT. »A«a»k^d. ) JffilMrtTttA 
Sfifc^jST. iRliaAIS«r»i. JftEMPXS^A 
4. *LTJKJC» JPEt*PIg?:Jfef . @hjx?7XS« 

x^-- 9-4 $rE»^. m&ff?xmL 1 si/2hj^7 
SFajsn*t Lxt, ?s a B B aAP*^^-r»^*<7)fs B B B 

* 4 » P » S: SEA^iV ^AOMA^ AP fc ES 
■Tft. dot*, PfSM ^ JoE-r hK-h^'Jf^Mhz. 

m&i>%jg.Lxmwtf?xmi.i bmM^^m.2t 
<vffltffim<nwm&z£oizMnE.jj&m&-t&. %<r> 

WPWSrS'ft^-tirS. iOjjDEtfPIiiKfcltSft 
tt^fflffix^— 9-4c0E^^O5ittS^^\ 

7 xgts 1 xst 2 nmfsa&vmtBBm 

WtZffltt-h £ k (c J; 0 . ±a LfcH 1(b) XtiH 
2(b) L^ttoffi A^^c^/k^^tL^. 
[0046] VXkwmgk&AlMlzX *) , ^Sgc7)^.©3 
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^ t tfx-z 4 . mgk&xxm.iz&^xmxzti&mikcQ 
m&mm-hw%m$mz£ mm$hzk-&x% 
4. 

[0047] mm^mms ■ 

mm 3 x<iHM^^4 com^rn^ ^/i^s^ 
tf, & 9^btfIMl« B 1l&AIgK:m^T^•c;^• 
*/^F*ltog B 3 B £&A Ltz. mmcomm 5 oafi*^* 
)v<r>mm>mx'\$. mmmim^h^mizrm^izm 

[0048] mgkmTm-£h-itJLmx-&mztiz>®iL 

zffit&imBxmt. ±%MkT$Lmknmi,zm£ti& 
m&m*^/uzMvmttww%z£mzvm-fz> z t 
hnmi%mmb^m^h^xm^fih . t 

4. MQummmziz. ±Mtm&bzi?t&±xsw 
mft>tix^z>. frfr&±3iffliz<7)[*imz±3m&ft 

#4. ±SgPc0jgS{c{±X?SPM-r4^a6c7) < i : SS 

zt^mvhhtiK m$.iz±.T®i*imx'$>ix. 
ju^MEAzmm-tz z t wx-% 4 . 
[0049] m&mrniiViitoitxmx'te. ±* 
& zmwy xis 2 & i (nm&m&ismizw, 

«W(=«3lW*. HI (a) X(4H2 ( a Hci* 

+j:afettijw>«ii^-*436*i»$*L, -e-cojfHtc 

v-/M* 3 tmm SnfcT*«fc &4i§aJI#9.xffiK 1 
£«S£Stt0T5aw=iaJlH- 4 . Srfc 3 fcfcHfc 

[ 0 0 5 0 ] T&mzffifcZixrzimmKmL 

i±j7)is-)\,m izmttL&ffimzmihmmTi-z. 

ZcDkZ. a«^fflflix^-^4{i. ttcSfkimx-fo 

3<?)i*i»7)£ig<7> ? i o*iBa»& &fm.m<v 

tttt^ttMSX^— 9-4<0JJB*T<OSIBI<OA«>*S» 

v^fc**«tT, ?g B H B *^ai$it4*^*ftii. > m. 
$-T4 4. ifc^ot, »if{c{i. ?TF-r4?$ 

?g B B B Ji§T*IT^. TJm*±.jm<7)T& XX y A K$-tt 



SRSV^yUrK OHtf»fflSR«r Jtffifc»»-t 4 . 
[005 1 ] -e^m. _L5£88<OfipE;&£iS«>, ^HSUr; 
^*/P£ffi8SU mWtf^xmmi kWMyXW®L2 

tcofflcom&zmm<Dmt / zffi.m&-?z>. znkt-.mw 
2 k izmm § tism^m l . ; **jwwmufts&t 

xmmikMw#yx : mm2kWJi r )isfrzti&. 

[00 52] ±IBSttE«filti411DflEtcj:-?-C*t:4e 

7xii i &t^sH^7xas« 2 <r>mf$m<m i &$a& 

&bt:Vm+t i i: i 0 , ±^ UcH 1 ( b ) X<iH 
2(b) fc*Lfc«!B<0«ASi*^^k&*»<?>n4. fel 
±<0*Sfc:J: "5. *Sfe^«5co^ B ^/N'^coSii 

-tmi. WiihffiTmmtm.mt&zktfxz. msem 

[0053] JJE*ffi«»30«H836»<f>*aHB 

6&t>mm(0Bm9k Lxmmtz. ixnzwmthm 
1 x\mmcom&2<nmskm;rt*)vi)K 3 feofeHS 

Sr^T-T4^ 7-?g B a B «^N'^T^4^c. feBSW 

H^-fcKR $ ixT 4 fcttWKfllJEflircfc 4 . 
[0 0 54] $mcr>BM6 

mt&<oBm 6 cojg^^ t*;ui , &mm<r> 0 *> 1 fix 

[0055] l|]5S^®6co?g B H B ^N"*;Hi, 
^— V*m&Lim&Xt:k'*Wmth. ±fc, r -feffi* 

j&ftmLklzxi— HJS«0Jg©6<O?g 

*^ISiSc«03^1Xti:3^tf02^^L-C. X^— ^ 

7J) <0ii2r^46. ^L^<V^it* { #^4i:i:i> 

&®Z<m-thZ k tfXZ 4 . 
[0056] H«fe<7)^®7 

nMiVBmtoWifii&Tik^Mi. 03 (a) tSrrJ: 
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d fc . 3 fe<0feS3fe&«v HJ ? X«CEl§n, -<9X 
^— 9-3WE{t§*ifctt*<OfelB***jSi: LTifW>*|fiI 
fcttaK-*fiWI6fcflW)^— WESSft.T$r & - k 

m<0WRk» «l*i*a<oMI§fkofeffl3gt:ii. x^-i^se 

±. *f£fftT. &m>±X<±^J6T<7) -e*i-?ix£{ig 
f ft ftWMCX'*— 9-#*Kf£ £ ill x^—y-WMWTX' 
fcft. 03{i, vb'J^^^Kg^futRGB^ftH 
****UMcij*U tJ-**SJB§*i-BftWRtcOEP 
fcJfiv^SkflaT'&ft. 

[oo57]^3 (a ) ' KiR-ri ? minimi n 
ft . L7t*«-?T^^®7 ^affla^^^/wc 

<f. ^<08»SrftB*<0^RO2^<01 
teSteLT. X'*— 9-*^BJ««Lhfc:%-{cffiig$iift 

tt, %-*JWP^)«ftfl t««rt-4 - k * { T'I= ft . 

coo58] mtfocrmms 

-7 h U ?xtttcffiK3*u -ox'*.— *rimW2iitz& 

[oo59] mm<mms<r>m^^^Mzamx 
<t<?mn*m3 (t>) ^soti^l*:. <roi§ 

x^— 9-<^)|gia{±ftM*^glSc04^lSJSt^ 
ft. rgjgj t^3S-fSco{iftMSae?iJc^fX{i?!J**2 

oflgfac* =5rv ft ■xmmw) bti&frb 

x-hh. Ltzifi-oxmmmms^m^m^^Mzx 

immizm^>Lx. x^-vrfmwm%.±.izi%-i l zm$. 
ztih<r>x\ m&mj] (fcMEa) comzmih. $muz 

tMvC*±. ^-&JI)lO& B B B Jf£{^^ft^k#T'£ 

ft. 

[0060] mm(omm9 

& tMffi.<rmm 9 coiSUSi^ <c*/Mi , 3 ft<9feB5t* { 
7MJ?XR£EB3*U -OX'*— 9-*«a$*tfctt 
*:<7>ftBSt5:S£k LTISHIttrrtHc 1 ELbOPlftOfiH 

ffim^- •WBSlS^ixT&'ft. 
[006 1] — «ox»*— tf-#EII§*ijfcfflaW)feifi*fc 
^fcLT»ll!#tofcl<ofeii**JSfc, flfe^X'*— tf- 
^lE^^fLftX^-- ^oiEyij§:[i3 (c) fcij*f. itfO 
X*<— ?<3&&<*ftS$a|£ft«> 4 1 WS.t 
'Srft. rgj*j i:lSS-rftc7)(iftH*E?'Jc7)tTX«i?iJ^ 
20fg^t^5:^^^^r^# J i:-rs ! ^*^fe^ft^ 
£>T'&ft. 4fc, -ox^— 9-#ES£ixrt:ffi&?>ftB 
mzg&t LT8«#m(c2*)feB*tsSfc. flfe^x^ 



— WEtssixftx^— tonkas (c ) t^-r 0 

SkSrft. r^Sj k«5Ifft<oj±ftM3REM<OfirXtt 
?«J# 3 <oflS»fc:=flr <o£v ^Sr#«-r ft£Sj&*Btt> hti 
ft T'£ ft . Lfc -5 T $m<Vfm 9 Oft A&jt/ 
Mciixtf . 9"c7)|git$rftffi*co^^co 
4 1 ga&nFC* 4> LT . X'*- 9-*<2|B^K±fc 
%-£Ei£$ftftOT\ «4JB* dBJEfi) OffiSriS 

%muz< \ym&m$>tt& tttc. £g-&BS 

«Rk*>l8WL IMvCfi, i^-&«H<0?£ B B H ®£&fH-ft 
ik35*T§ft. 
[00 62] jut^asi 0 

04*«HL-r8lW-4. Bl4liHtt^Bl Oco^fa 

ci. 2^ft45^3fiMLT»v^twc*ft. mm<r>m 
mi ooMMtw<*M& x^-- 9- (a^-r) ^.t 

1 StX2 k , iS^^5XfflR 1 . 2 £«-S"tft##?)>- 

k . mmtfyzmmi , 2a^y-;W3o^ 

McKA$ilft?g B B H k£tf!;t-C&ft?foI B gl 
Tfirtfrl'X'h^X . mvMyA&fcl, 2i)K ±XH>ti 

m^iiT'Srft. 

[0063] ^BJS« 1 2 ^04 t^-T «t 

0 iz. &x ^ftKimizis^xTiiSFiiftfr^nmfct i> 
m-Jj[>i}izft$iZttvmi,zx . s/-A4Tft«fl:$«& 

-Tft^fc^T'^ft. ^AWiBiLfc^xaHRSffl 
V ^T^b^S^ 1 ftt^amK 2 LT t , HSfcco^ 
ffi 1 0<0iKa«5^^/l'*f^H-tfti k*»'T'# ft. Lfc 
0c7)^ H a B ^M-^KcJ:ii(f % Hula 

m&m^ ±x htiKW&iiZ&^xfcy-ijiiiifr-omgu 
ti>m-jjfti,zm\fBf8.ztix%z><r>x\ *^[tatcw 
flaw*-* > h Lfltf M&Pis* o . ftft 

ii. ^BfflOTffl#j£^^co^A 7 S-Wi. ft £ k 
*<t*^ft. 

[0064] Utt^JB 1 1 

n 5 z^m t xmmt ft . @ 5 uhk^jb 1 1 <?>w.& 
m^rt*)v<wim:7fiirwffimxb'>x . WM^xrn 

«1. 20ffl^$:5SigLTffiv^ v :i><7)T'S>ft. HSfeOJg 
SSI 1 OJKalSt3j^*/Hi, (H^-ti-f) (cj; 

Om^SEtSrft^LT^lfiJ-f ft 2o«SBJ^5XS« 

1 At>' 2 k . iSBM5XfflSi 1 . 2 *«^-ft««<0^ 

«t^*Asnftaat (iKra-r > k*«ix**«iwi 
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[0065] *&*m& 1 Rvmwms. 2 £0 5 

j ^mz x mi. mmmmitf&x ktiKtmizts v ^x 
*ttfofr^m%zJimzmfBf&z}iM.\Az{hmt:tt 
famtxtchcDX'. ^Ufaizmtt-f&mi^-xy 
hiztftMfm&tiwo. mm&iiz<\\ ~t%h 
*>. m^nK^iWh^x^. msk'i*iwNBjfo 

[0066] mmcomm 1 2 

0 6 £#83 LTtfcBJ-f § . 0 6 immoBm 1 2 oftA 

m^^iwmz^-tmmmxh^x . ^^^xs 

ffil 2<0«fi«jSy^/Hl 9" (EKHH*) lei 
0Bf«<OBII»*«firUT»l*I-r4 2^»7^fflR 
1 SIX 2 , iSBH^xfflR 1 . 2 Sgte-tSflMftOS/ 

mtzm\zti&m& im*tf) t$ffiix%mm< 

^*)VX'b->X , jffUltf^XSRl. 2#. AT^ft 
[0067] i&fi&K 1 At^tttR 2 £0 6 fc*f i 

is-jutt&mitmtiztizx-ox, mm<mmi 2<n 

& B B B *^N'*/t-£»f & Z b WX'Z h . &tz. ^tf>» 

& ; t a*c$ § . u:#o t mmcomm 1 2 coag^^ 

'f:M'lcJ:*itf . HutEMffiStf&T 6;hjfc#JI»ctJV vc 
[0068] 

(i. $ B B B f^^*/u^JM£&Brt^gKam r T18 
B a B ^>'^;l/*^^M*WJ:OM(t'oix^^{c:t>v^ 



ES*iWEa«^)«lff*i*ifc:WttW{cflSliSK» L"C 
H&tz* WmmLX%&coX\ StAS^**^ 

i. £ i fc S k^d 36H#*>S. 9-co 

[0069] tti. mm^zm±iz xhrnrntitm 

^WBcOTiattjaolSlSt t3 ft 9 co^t S: ft) 

z.hzbtfx%hb^o%)m i h%. ttz. *mnt. 
±izimt%-! l zwi&.2tix%2>(?>x\ ^-wtm* 

mhL. ffl&C>7J (tWBfl) ^ffi^Ssb. ^Ltc<v^ 
Tii, l%-^Sil<7)?g B B B «?-^-ri»ii:*<-C#l»i:V-> 
[0070] 4fc#«iDBi. PHItR* 1 . Pf»«*«AT^ 

b^oWktfibZ. 

[0071 ] £iz*ftW0m&jmi. ^-;W<Op«9ffl9 

T'^S^ [ &y>-l»^»*}||coS«<7)?S B B B £M B B B^^-^ 
^rt^^-rsm-cox^t. -toft, X^— 

^— mvmtt hmmL*wmmz*tz> zbiz±<o . 
ffigkmt^^ftwmmzm'jsz-tt&m-cDXMb zm 

JL&ZbizX 0»fi<0»ffi**«iSSLo-3. i&nasjj^ 

^n*i^?s B B B £WA-rsc t k Lfcwc, mik%mm® 

ZffltittZ Zb&V* . ?g B B B ^SDE • SftiiO#«Ma£ 
[01 ] *&HJitf)!|j£<7)jg& 1 <^?Sh b b ^^-^;p£S 

-tmmmmxh^x. z&o^m. mm\m^. 
[02 ] *%m<r>$m<mm.2 ^m^^^^^ 

[03] *^BJ C JS tt -I) X^— £ ^"f ij<DX'h 

->x. •?hV7xmzmmi$titiRGB0>£mmt:&& 

«5*HT* ^» . ( a ) (i£Jfc*>& jR 7 Ofg B B B ^ 
COX^.— 9-E?'J£. ( b ) (iHiSteO^MScT)^^^- 

*/K7)x^— 9-E3?'j£ . ( c ) , ( d ) \mmmi&9 

[04 3 *^0jo^c7)^ 1 O^iS&fi^N-*,^ 
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1. 2 j§HJi#5Xfflg 
3 

5 8A 
[02] 

(a) 



[05] *mxomi&<mm 1 1 ^$ H B B 3yH^*^ 

*f-$£jStimg0T'£>-?t\ mftffJXXIKl. 2 toft 

[06] *&wcommco&m i 2!rmaa&^^A^> 
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[05] 
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CH6] 




3tftiBigE3§:5TB7#l-5f- a*mM« 



(72) ^sj* ft** ft 

m^iB?iE^:5TB7#l-f- B#m§vf* 

F^-i,(##) 2H089 KA13 LA09 LA19 MA07X 

NA14 NA22 NA25 QA12 QA14 
TA01 



